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Over-consumption  of  alcohol  and/or  abuse  of  other  drugs  are  closely  linked  to  attempted  or  completed 
suicides.  In  this  retrospective  10-year  study  (2001-2010),  we  compared  the  toxicology  findings  in 
hanging  suicides  ( n  =  4551)  with  drug  poisoning  (intoxication)  suicides  (n  =  2468).  The  mean  age  of 
hanging  deaths  was  49  ±  19  y  (±SD)  and  80%  were  male,  compared  with  a  mean  age  of  52  ±  17  y  and  47% 
males  for  the  intoxication  deaths.  Poly-drug  use  was  more  common  in  poisoning  suicides  with  an 
average  of  3.6  drugs/case  compared  with  1.8  drugs/case  in  hangings.  Moreover,  31%  of  hangings  were 
negative  for  alcohol  and/or  drugs.  Alcohol  was  detected  (>0.20  g/L)  in  femoral  blood  in  30%  of  hanging 
suicides  (mean  1.39  g/L)  and  36%  of  drug  poisonings  (mean  1.39  g/L).  The  median  BACs  did  not  depend  on 
the  person’s  age  or  gender  (p  >  0.05).  Ethanol,  paracetamol,  citalopram,  diazepam,  propiomazine,  ali- 
memazine  and  zopiclone  were  amongst  the  top-ten  drugs  detected  in  both  methods  of  suicide.  With  the 
exception  of  ethanol,  the  concentrations  of  drugs  in  blood  were  considerably  higher  in  the  poisoning 
deaths,  as  might  be  expected.  Regardless  of  the  method  of  suicide,  antidepressants  and/or  antipsychotics 
were  common  findings,  which  could  implicate  mental  health  as  a  significant  suicide  risk  factor. 

©  2013  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved. 


1.  Introduction 

Suicide  is  a  major  cause  of  unnatural  death  in  most  nations  and 
this  public  health  problem  deserves  close  attention  and  scrutiny  in 
order  to  decrease  mortality  rates.  The  risk  factors  for  suicidal 
behaviour  are  many  and  varied  and  depend  on  the  victims  age, 
gender,  mental  health  and  other  characteristics,  including 
ethnicity.1-3  A  prominent  feature  of  many  suicide  deaths  in  West¬ 
ern  nations  is  over-consumption  of  alcohol,  as  shown  by  elevated 
blood-alcohol  concentrations  (BAC)  being  frequently  found  at  au¬ 
topsy.4-6  Drunkenness  leads  to  poor  judgement  and  self  control, 
people  tend  to  become  less  inhibited,  more  impulsive  and  reckless, 
including  self-harm,  which  in  pre-disposed  individuals  might 
trigger  a  suicide  attempt.7-9  The  many  environmental  factors 
linked  to  propensity  to  commit  suicide  include  long-term  unem¬ 
ployment,  family  bereavement,  divorce,  business  failures,  media 
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coverage  of  suicides,  internet  activities  and  the  economic  reces¬ 
sion.10-13 

During  police  investigations  of  suicide  deaths,  the  toxicological 
analysis  of  blood  and  urine  samples  from  the  deceased  provides 
important,  often  crucial,  information  when  the  manner  of  death  is 
determined.5,14,15  Restricting  the  availability  of  certain  over-the- 
counter  drugs,  such  as  paracetamol,  a  drug  often  implicated  in 
poisoning  suicides,  has  proven  an  effective  preventative  mea¬ 
sure.16,17  A  large  body  of  research  has  focused  on  the  demographics 
of  suicide  victims,  the  methods  people  use  to  take  their  own  life  and 
ways  of  prevention.  Hanging  deaths  are  common  in  male  victims, 
whereas  females  prefer  less  violent  deaths  and  resort  to  taking  drug 
overdoses,  although  this  depends  on  the  person’s  age,  maturity, 
nationality,  and  mental  health  status.18,19  For  example,  the  drugs 
and  poisons  used  by  people  living  in  India  or  China  are  dominated 
by  agricultural  chemicals,  such  as  pesticides,  whereas  overdosing 
with  alcohol  and/or  prescription  drugs  occurs  in  Sweden  and  other 
Nordic  countries.20,21 

We  undertook  a  retrospective  database  study  to  investigate  the 
demographics  and  toxicology  findings  in  hanging  and  poisoning 
suicides,  so-called  intoxication  deaths.  The  cases  were  selected 
from  International  Classification  of  Disease  Codes  (ICD-9)  assigned 
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by  forensic  pathologists  following  completion  of  the  case,  including 
autopsy  findings,  medical  records,  findings  at  the  scene  (e.g.  suicide 
note),  police  investigations,  interviews  with  spouse,  neighbours, 
friends  and/or  relatives  and  also  the  results  of  toxicological 
analysis. 

2.  Material  and  methods 

2.2.  Forensic  toxicology  in  Sweden 

Forensic  toxicology  in  Sweden  (population  9.3  million)  is 
centralized  in  a  single  accredited  laboratory.  The  local  police  au¬ 
thorities  request  a  forensic  autopsy  when  a  sudden  and  unexpected 
out-of-hospital  death  occurs  or  when  circumstances  suggest  foul 
play.  Forensic  autopsies  are  performed  at  the  six  university  teach¬ 
ing  hospitals  in  Sweden  and  biological  specimens  are  sent  for 
toxicological  analysis  in  special  refrigerated  containers. 

We  used  an  in-house  database  (TOXBASE)  to  retrieve  informa¬ 
tion  about  age,  gender  and  the  concentrations  of  ethanol  and  other 
drugs  determined  in  femoral  blood  in  two  types  of  suicide  death, 
namely  hangings  ICD-9  code  E  953  (hanging)  and  drug  intoxication 
deaths  ICD-9  code  E  950. 

2.2.  Biological  specimens 

Specimens  of  femoral  blood,  urine,  and  vitreous  humor  were 
obtained  at  autopsy  and  submitted  for  analysis  in  tubes  containing 
added  potassium  fluoride  (2%  wt/vol)  as  a  preservative  and  enzyme 
inhibitor.  We  did  not  included  cases  if  the  body  had  undergone 
decomposition  or  if  massive  trauma  and  exsanguinations  pre¬ 
cluded  obtaining  specimens  of  femoral  blood  for  analysis. 

Between  2001  and  2010  forensic  pathologists  in  Sweden  clas¬ 
sified  n  =  11,539  deaths  as  suicides.  Of  these  n  =  4551  (39%)  were 
hangings  and  n  =  2468  (21%)  were  drug  poisonings,  referred  to  as 
intoxication  deaths.  A  broad  range  of  analytical  toxicology  was 
applied  to  determine  the  concentrations  of  ethanol,  illicit  and 
prescription  drugs  in  femoral  blood  samples.  Suicide  deaths 
resulting  from  carbon  monoxide  poisoning  were  not  included  in 
the  study. 

2.3.  Determination  of  blood-ethanol 

Blood-ethanol  concentration  was  determined  in  duplicate  by 
headspace  gas  chromatography  using  a  well-established  method  as 
described  in  more  detail  elsewhere.22  However,  in  this  study  we 
used  an  analytical  cut-off  concentration  of  0.20  g/L  (20  mg/100  mL 
or  0.02  g%)  in  femoral  blood  to  report  positive  alcohol  results.  There 
is  a  risk  that  small  amounts  of  alcohol  are  generated  in  the  body 
after  death  and  use  of  a  lower  analytical  cut-off,  such  as  0.1  g/L  or 
0.05  g/L  would  lead  to  an  over-estimate  of  alcohol-positive  cases. 

2.4.  Analysis  of  drugs  other  than  ethanol 

Analysis  for  drugs  other  than  alcohol  was  accomplished  by 
initial  use  of  a  broad  screening  analysis  with  immunoassay 
methods  (EMIT  and/or  CEDIA),  aimed  at  identifying  presumptive 
positive  cases.  The  screening  is  mainly  intended  to  detect  various 
classes  of  illicit  drugs  (amphetamines,  opiates,  cannabis,  cocaine 
metabolite)  and  is  done  with  specimens  of  urine  if  available.  If  no 
urine  was  available  blood  samples  were  used  after  precipitation  of 
proteins  with  acetone.  Because  assay  sensitivity  is  lower  for  blood 
than  urine,  detection  limits  for  positive  results  in  the  screening 
analysis  were  set  lower  by  a  factor  of  six  for  blood  samples.  All 
positive  results  from  the  screening  tests  were  verified  by  more 
specific  chromatographic  methods,  such  as  gas  chromatography- 


mass  spectrometry  (GC— MS)  with  deuterium  labelled  internal 
standards. 

Prescription  drugs,  including  methadone  and  other  strong 
opiate  analgesics,  were  analysed  in  blood  after  solvent  extraction 
with  n-butyl  acetate  and  capillary  column  gas  chromatography 
with  a  nitrogen-phosphorous  detector.  This  analytical  method  al¬ 
lows  simultaneous  screening  and  quantitative  analysis  of  about  200 
different  weakly  acid,  neutral  and  basic  drugs  as  well  as  many 
metabolites.  The  analytical  limits  of  quantitation  for  reporting 
positive  results  differed  for  different  substances. 

2.5.  Statistical  analysis 

Means,  medians,  standard  deviations  (SDs)  and  upper  90th 
percentiles  were  used  as  descriptive  statistics.  Two  mean  values  e.g. 
mean  BAC  in  men  and  women  were  compared  by  a  Student’s  in¬ 
dependent  t-test  and  medians  were  compared  by  Mann— Whitney 
test  for  unpaired  data.  Two  proportions,  such  as  male-female  dif¬ 
ferences  were  compared  by  a  chi-squared  test.  Results  were 
considered  statistically  significant  if  p  <  0.05  in  both  parametric 
and  non-parametric  tests. 

3.  Results 

3.1.  Trends  in  suicide  deaths  over  time 

The  number  of  hanging  suicides  exceeded  drug  poisonings 
every  year  over  the  10-year  period  of  collection  of  the  data  (Fig.  1). 
In  Sweden  an  average  of  1153  suicide  deaths  per  year  were  recor¬ 
ded  and  36—42%  of  these  were  by  hanging  and  19—23%  by 
poisoning.  These  results  were  remarkably  consistent  over  the  ten- 
year  period. 

3.2.  Demographics  of  suicide  victims 

The  mean  age  (±SD)  of  hanging  suicides  was  49  ±  19  y 
compared  with  52  ±  17  y  in  drug  poisonings  (p  <  0.001 ),  as  shown 
in  Table  1.  More  males  (80%)  than  females  (20%)  died  as  a  result  of 
hanging  (p  <  0.001 )  and  the  men  were  4  y  older  (50  ±  19  y)  than  the 
women  (46  ±  20  y),  (p  <  0.001 ).  Among  drug  intoxication  suicides, 
the  proportion  of  females  (53%)  was  higher  than  males  (47%)  and 
men  were  two  years  younger  (p  <  0.01 ).  The  higher  percentage  of 
men  killing  themselves  by  hanging  was  consistent  over  the  ten- 
year  study  in  all  age  groups  (data  not  shown). 


Fig.  1.  Annual  number  of  suicides  (2001-2012)  in  Sweden  in  relation  to  those  clas¬ 
sified  as  hanging  or  drug  poisoning  (overdose)  deaths. 
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Table  1 

Demographics  of  suicide  victims  in  Sweden  when  death  was  by  hanging  or  drug  poisoning  (overdose). 


Suicide  method 

n 

Age,  y 

Gender 

Age,  y  (mean  ±  SD) 

Mean  ±  SD 

Male  (%) 

Female  (%) 

Males 

Females 

Hanging 

4551 

49  ±  19 

3623  (80%)b 

928  (20%) 

50  ±  19c 

46  ±  20 

Drug  poisoning 

2468 

52  ±  17a 

1170 (47%) 

1298  (53%)d 

51  ±  16 

53  ±  17e 

a  Mean  age  of  poisonings  greater  than  hangings  (p  <  0.001 ). 
b  Higher  proportion  of  males  in  hanging  suicides  (p  <  0.001). 
c  Mean  age  of  males  higher  than  females  in  hangings  (p  <  0.01). 
d  Higher  proportion  of  females  in  poisoning  suicides  (p  <  0.01 ). 
e  Mean  age  of  women  higher  than  men  in  poisonings  (p  <  0.01). 


The  frequency  distributions  of  age  of  hanging  and  drug  intoxi¬ 
cation  suicides  are  compared  in  Fig.  2.  The  percentage  of  cases 
within  each  age  group  was  not  statistically  different  in  relation  to 
the  method  of  suicide,  not  even  among  those  aged  <24  y,  where  the 
greatest  absolute  difference  was  found  (p  >  0.05). 

3.3.  Blood-alcohol  concentrations 

in  36%  of  poisoning  suicides  and  30%  of  hangings  BAC  at  autopsy 
was  >0.2  g/L  verifying  that  alcohol  had  been  consumed  before 
death  (Table  2).  The  mean  BAC  of  1.39  g/L  was  the  same  for  both 
methods  of  suicide  (p  >  0.05)  with  no  gender-related  differences 
found  (p  >  0.05).  Over  the  10-year  period,  the  median  BAC  per  year 
ranged  from  1.3  to  1.4  g/L  in  hangings  and  1.1— 1.5  g/L  in  the 
intoxication  suicides  (data  not  shown). 

Fig.  3  shows  how  the  percentage  of  alcohol  positive  suicides 
varies  in  relation  to  the  age  of  victims  and  method  of  suicide.  The 
percentage  of  victims  with  alcohol  present  increased  slightly  until 
age  45-54  y  decreasing  thereafter  up  to  >75  y.  This  trend  with  age 
was  similar  for  suicides  by  hanging  and  by  poisoning.  Victims  of 
suicides  by  hanging  with  positive  BAC  were  overall  younger 
(45  ±  15.4  y)  than  poisoning  suicides  (51  ±  14.8  y),  (p  <  0.001)  and 
in  these  groups  the  males  were  6  y  older  than  females  (p  <  0.001 ). 

Fig.  4  plots  median  BAC  against  age  of  victims  for  both  methods 
of  suicide.  The  mean  BAC  was  higher  in  people  aged  <24  y  who  took 
their  lives  by  hanging,  although  this  difference  was  not  statistically 
significant  (p  >  0.05).  The  median  BAC  was  not  significantly 
different  in  relation  to  method  of  suicide  when  the  whole  material 
was  subdivided  into  different  age  groups  (p  >  0.05). 

Fig.  5  shows  the  relative  frequency  distributions  of  BAC  in 
hanging  and  poisoning  suicides  and  indicates  a  close  similarity. 


<24  25-34  35-44  45-54  55-64  65-74  >75 

Age  group,  y 


Fig.  2.  Relative  frequency  distributions  of  age  of  victims  of  suicides  by  hanging 
compared  with  drug  poisoning  (overdose). 


There  were  62%  of  poisoning  suicides  with  BAC  >1.0  g/L  and  mean 
(median)  of  1.88  g/L  (1.70  g/L),  n  =  556  compared  with  66%  of 
hanging  suicides  with  mean  (median)  BAC  of  1.80  g/L  (1.71  g/L), 
n  =  888. 

3.4.  Other  drugs  used  by  suicide  victims 

As  expected,  poly-drug  use  was  more  common  in  poisoning 
deaths  with  3.6  drugs/case  compared  with  1.8  drugs/case  in 
hanging  suicides.  In  31%  of  the  hanging  suicides  toxicology  results 
were  negative.  Table  3  shows  a  decrease  in  mean  age  of  victims  as 
the  number  of  co-ingested  drugs  detected  in  blood  increased  in  the 
poisoning  deaths  but  not  in  hangings.  However,  there  was  no  sig¬ 
nificant  difference  between  the  number  of  drugs/case  detected  in 
men  or  women.  The  percentage  of  females  varied  from  46  to  63%  in 
suicidal  poisonings  compared  with  16—43%  in  the  hangings, 
depending  in  part  on  the  number  of  co-ingested  drugs  (Table  3). 

Seven  of  the  top-ten  drugs  identified  in  blood  samples  were  the 
same  for  both  methods  of  suicide,  namely  ethanol,  paracetamol, 
zopiclone,  propiomazine,  citalopram,  diazepam  and  alimemazine. 
With  the  exception  of  ethanol,  the  drug  concentrations  in  blood 
were  higher  in  poisonings  (P)  compared  with  hanging  (H)  deaths. 
The  P/H  ratios  of  median  drug  concentrations  were  ethanol 
(0.93:1),  diazepam  (2:1),  paracetamol  (4:1),  propiomazine  (6.6:1), 
alimemazine  (5:1),  citalopram  (2.3:1)  and  zopiclone  (5:1).  There 
was  no  correlation  between  the  mean  age  of  victims,  the  propor¬ 
tion  of  males  to  females  suicide  victims  or  the  types  of  drugs 
identified  in  blood  samples. 

4.  Discussion 

Although  a  large  body  of  research  documents  the  epidemiology, 
demographics,  psycho-social  factors,  as  well  as  various  ways  to 
prevent  suicide,  comparatively  few  studies  have  reported  concen¬ 
trations  of  drugs  present  in  the  blood  of  suicide  victims.23,24  All 
suicides  in  Sweden  (population  9.3  million)  undergo  a  forensic 
autopsy  and  pathologists  request  the  analysis  of  ethanol  and  other 
drugs  in  post-mortem  blood  and/or  urine  samples.  This  analytical 
work  is  done  at  one  central  laboratory  and  over  the  10-year  study 
period,  the  methods  used  have  remained  more  or  less  unchanged.  A 
major  strength  of  the  present  study  is  the  large  sample  sizes, 
n  =  4551  hangings  and  n  =  2468  poisoning  deaths.  Accordingly,  the 
compilation  of  drug  concentrations  in  femoral  blood  will  provide  a 
useful  reference  source  for  future  studies  in  drug-related 
suicidology. 

In  agreement  with  several  previous  studies,  ethanol  was  the 
psychoactive  substance  most  commonly  identified  in  blood  sam¬ 
ples  in  suicidal  hangings  and  poisonings.4,25,26  Indeed,  we  found 
that  in  62%  of  poisonings  and  66%  of  hangings  the  BAC  exceeded 
1.0  g/L,  which  suggests  that  many  victims  were  intoxicated  at  the 
time  of  death.  Loss  of  inhibitions  and  impulsivity  associated  with 
excessive  drinking  may  have  triggered  suicidal  behaviour  and  it  is 
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Table  2 

Descriptive  statistics  for  age,  gender  and  blood-alcohol  concentration  (BAC)  in  hanging  and  drug  overdose  suicides.  BAC  considered  positive  if  >0.2  g/L  in  femoral  blood. 


Suicide  method 

BAC+ 

BAC,  g/L 

Age,  y 

Males 

Females 

BAC,  g/L  (mean  ±  SD) 

n  (%) 

Mean  ±  SD 

Mean  ±  SD 

n  (%) 

n  (%) 

Males 

Females 

Hanging 

Drug  poisoning 

1343 (30%) 

891  (36%) 

1.39  ±  0.74 

1.39  ±  0.91 

45  ±  15.4 

51  ±  14.8 

1127  (84%)a 

474  (53%)b 

216(16%) 

416 (47%) 

1.39  ±0.73 

1.41  ±  0.92 

1.40  ±  0.74c 
1.35  ±  0.86c 

a  Proportion  of  males  greater  than  females  with  positive  BAC  (p  <  0.001 ). 
b  Proportion  of  males  to  females  not  significantly  different  in  poisoning  suicides  (p  >  0.05). 
c  No  gender  difference  in  mean  BAC  in  hangings  or  overdose  suicides  (p  >  0.05). 


widely  known  that  people  with  substance  abuse  disorder  are  over¬ 
represented  in  mortality  statistics.9,27 

With  a  BAC  threshold  of  0.20  g/L  for  reporting  positive  results, 
30%  of  hangings  and  36%  of  suicidal  poisonings  had  been  drinking 
before  death.  Using  a  lower  cut-off  of  0.1  g/L  would  have  resulted  in 
32%  alcohol  positives  in  hanging  suicides  compared  with  40%  in 
drug  poisoning  deaths.  The  higher  BAC  cut-off  of  0.20  g/L  reduces 
the  likelihood  of  including  cases  in  which  ethanol  was  produced  in 
the  body  after  death  by  microbial  synthesis,  especially  if  the  body 
was  not  discovered  until  several  days  after  the  death.28  Cases  with 
alcohol  detected  in  urine  but  negative  in  blood  were  not  counted  as 
alcohol  positive  cases. 

Use  of  alcohol  prior  to  suicidal  hangings  was  investigated  in  a 
small  Australian  study  (n  =  100  victims)29  and  in  n  =  38  cases  (38%) 
BAC  was  positive  (>0.1  g/L).  Subdivision  of  alcohol  positives  into  six 


Age  group,  y 

Fig.  3.  Relative  frequency  distribution  of  alcohol  positive  suicides  (BAC  >  0.2  g/L)  in 
relation  to  age  of  victims  and  method  of  suicide  whether  by  hanging  and  drug 
poisoning  (overdose). 


Age  group,  y 

Fig.  4.  Relationship  between  median  blood-alcohol  concentration  (>0.2  g/L)  in 
hanging  and  drug  poisoning  suicides  in  relation  to  age  of  victims. 


age  groups  showed  that  the  percentage  positives  decreased  with 
advancing  age,  but  the  distribution  of  cases  in  relation  to  age  and 
number  in  each  age  group  was  not  reported.  The  much  larger 
sample  sizes  in  the  present  study  showed  that  the  percentage  of 
alcohol  positive  cases  increased  with  age  up  to  45-54  y  and  then 
decreased  up  to  >75  y  (Fig.  3).  The  median  BAC  also  tended  to 
decrease  as  age  of  the  victims  increased  from  55  to  64  y  and  further 
to  >75  y  in  both  methods  of  suicide  (Fig.  4). 

Psychiatric  disorder,  particularly  depression,  is  a  common 
medical  condition  in  today’s  society  and  a  well-known  risk  factor 
for  attempted  or  completed  suicide.  It  is  therefore  not  surprising 
that  antidepressant  drugs  e.g.  citalopram,  venlafaxine,  and  sertra¬ 
line  were  a  common  post-mortem  finding.30,31  Several  weeks  of 
medication  is  required  before  these  drugs  become  effective  and 
reach  optimal  therapeutic  concentrations  in  blood,  which  might 
have  implications  for  risk  of  suicide.32,33  The  presence  of  antipsy¬ 
chotic  medication  in  blood  samples,  as  exemplified  by  propioma- 
zine  and  alimemazine  (Tables  4  and  5)  suggest  a  link  between 
suicide  and  mental  health  problems. 

People  taking  their  lives  by  suicidal  poisoning  had  more  drugs  in 
their  blood  (n  =  3.6  per  case)  compared  with  hangings  (n  =  1.8  per 
case)  and  31%  of  the  hanging  suicides  were  negative  for  alcohol  and 


Blood  alcohol  cone.,  g/L 

Fig.  5.  Relative  frequency  distributions  of  blood  blood-alcohol  concentrations  (>0.2  g / 
L)  in  victims  of  hanging  and  drug  poisoning  suicides. 


Table  3 

Number  of  drugs  identified  in  autopsy  blood  in  relation  to  mean  age  (^standard 
deviation,  SD)  and  percentage  of  female  victims  in  hanging  compared  with 
poisoning  (overdose)  suicides. 


Number  of 
drugs 

Poisoning  suicides 

Hanging  suicides 

n 

Age 

(mean  ±  SD) 

Females 

(%) 

n 

Age 

(mean  ±  SD) 

Females 

(%) 

1 

223 

57  ±  18.6 

50% 

1707 

49  ±  18.2 

16% 

2 

478 

54  ±  17.6 

46% 

783 

52  ±  19.3 

25% 

3 

602 

53  ±  16.5 

50% 

352 

50  ±  18.1 

29% 

4 

527 

51  ±  15.5 

54% 

165 

51  ±  18.7 

26% 

5 

319 

50  ±  15.6 

63% 

69 

49  ±  17.5 

43% 

6  or  more 

319 

48  ±  14.9 

56% 

36 

46  ±  16.4 

28% 

846 
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Table  4 

Ranking  of  the  drugs  most  commonly  identified  in  femoral  blood  in  hanging  suicides  in  relation  to  age  and  gender  of  the  deceased  with  median  and  90th  percentile  con¬ 
centrations  shown. 


Hanging  suicides 

n  =  4551  (%)a 

Concentration,  mg/L 

Gender,  n  (%) 

Mean  age,  y 

Median  (90th  percentile) 

Male 

Female 

Male 

Female 

Ethanol 

1343  (30%) 

1400 (2400) 

1127(84%) 

216  (16%) 

46 

40 

Citalopram 

428  (9.4%) 

0.3  (0.7) 

312 (73%) 

116 (27%) 

55 

56 

Paracetamol 

396  (8.7%) 

5.0  (22) 

307 (78%) 

89  (22%) 

61 

54 

Mirtazapine 

355  (7.8%) 

0.1  (0.3) 

260 (73%) 

95  (27%) 

57 

57 

Zopiclone 

257  (5.6%) 

0.06  (0.3) 

185 (72%) 

72  (28%) 

58 

52 

Diazepam 

248  (5.4%) 

0.1  (0.4) 

181 (73%) 

67  (27%) 

45 

45 

Sertaline 

190  (4.2%) 

0.1  (0.4) 

137(72%) 

53  (28%) 

54 

42 

Venlafaxine 

180  (4.0%) 

0.4(13) 

126(70%) 

54  (30%) 

50 

46 

Propiomazine5 

180  (4.0%) 

0.06  (0.2) 

124(69%) 

56  (31%) 

57 

52 

Alimemazine 

139  (3.0%) 

0.1  (0.4) 

99(71%) 

40  (29%) 

46 

47 

a  Sum  of  percentages  exceeded  100%  because  many  blood  samples  contained  more  than  one  drug. 
b  Identified  as  dihydropropiomazine  metabolite. 


Table  5 

Ranking  of  the  drugs  most  commonly  identified  in  femoral  blood  in  intoxication  (poisoning)  suicides  in  relation  to  age  and  gender  of  the  deceased  with  median  and  90th 
percentile  concentrations  shown. 


Poisoning  suicides 

n  =  2468  (%)a 

Concentration,  mg/L 

Gender,  n  (%) 

Mean  age,  y 

Median  (90th  percentile) 

Male 

Female 

Male 

Female 

Ethanol 

891 (36%) 

1300 (2500) 

474  (53%) 

416 (47%) 

51 

50 

Paracetamol 

652  (26%) 

20  (250) 

268 (41%) 

384  (59%) 

51 

54 

Propiomazineb 

605  (25%) 

0.4  (1.4) 

287 (47%) 

318  (53%) 

52 

53 

Zopiclone 

583  (24%) 

0.3  (1.6) 

246 (42%) 

337 (58%) 

51 

55 

Propoxyphene 

481 (19%) 

2.2  (7.6) 

218 (45%) 

263 (55%) 

48 

52 

Citalopram 

345  (14%) 

0.7  (7.5) 

153 (44%) 

192  (56%) 

53 

54 

Zolpidem 

319 (13%) 

0.5  (2.6) 

134 (42%) 

185 (58%) 

54 

56 

Diazepam 

300 (12%) 

0.2  (0.7) 

134 (45%) 

166(55%) 

48 

49 

Tramadol 

257  (10%) 

3.5  (33) 

103  (40%) 

154  (60%) 

50 

53 

Alimemazine 

241  (10%) 

0.5  (3.0) 

122 (51%) 

119(49%) 

47 

44 

a  Sum  of  percentages  exceeded  100%  because  many  blood  samples  contained  more  than  one  drug. 
b  Identified  as  dihydropropiomazine  metabolite. 


drugs.  Median  concentrations  of  the  various  drugs  in  blood  samples 
from  hanging  suicides  were  mostly  in  the  therapeutic  range,  but 
were  appreciably  higher  in  poisoning  deaths.  People  killing  them¬ 
selves  with  drugs  take  more  substances  and  in  larger  doses,  which 
heightens  the  risk  of  an  adverse  drug— drug  interactions  and  en¬ 
hances  toxicity. 

Seven  of  the  top-ten  drugs  in  Tables  4  and  5  were  common  to 
both  methods  of  suicide  (hanging  and  drug  intoxication),  namely 
ethanol,  various  antidepressants  and  antipsychotics  as  well  as  the 
hypnotic  zopiclone  and  the  anti-anxiety  agent  diazepam.  In  many 
earlier  surveys  of  drug  use  by  victims  of  suicide  in  Nordic  countries, 
propoxyphene,  a  centrally  acting  opioid,  was  highly  prevalent.34 
Recent  restriction  on  sales  and  prescribing  of  this  medication, 
which  now  ranked  as  the  5th  most  common  drug  in  poisoning 
deaths  but  was  not  in  the  top-ten  among  hanging  suicides.35  The 
opioid  (tramadol)  has  been  increasingly  prescribed  as  a  replace¬ 
ment  for  propoxyphene  for  pain  management  and  this  newer 
opioid  ranked  9th  in  the  intoxication  suicides  (see  Table  5).  Many  of 
the  prescription  drugs  found  in  hanging  suicides  probably  played 
no  part  in  the  death  and  simply  reflects  the  use  of  such  medication 
among  the  general  population  and  concentrations  of  the  various 
substances  in  blood  were  within  the  therapeutic  range. 

Classification  of  a  suicide  as  drug  poisoning  is  not  always  easy 
and  this  is  one  of  the  limitations  of  the  present  study,  because 
deaths  judged  as  unintentional  or  undetermined  might  have  been 
suicides.36  Nevertheless,  the  large  sample  size  of  n  =  2468 
poisoning  deaths  makes  up  for  any  misclassification  deficit  and 
drugs  identified  in  blood  are  an  accurate  reflection  of  those  used  in 
excessive  dosage.  Finding  a  suicide  note  is  the  most  obvious  way  to 


attribute  a  death  to  suicide,  although  such  notes  are  not  always 
written  or  discovered  at  the  scene  37  The  cause  and  manner  of 
death  was  determined  by  pathologists  after  careful  review  and 
consideration  of  police  reports,  interviews  with  a  spouse,  neigh¬ 
bours,  parents,  friends  or  relatives,  medical  records  of  psychiatric 
disorder  etc.  Review  of  medical  records  is  important  to  ascertain 
any  previous  attempts  at  suicide,  which  is  a  well-known  risk  factor 
for  a  further  suicide  attempt 38  The  number  of  tablets  per  pack  and 
the  availability  of  certain  over-the  counter  drugs  frequently 
encountered  in  poisoning  suicides,  such  as  paracetamol,  are  now 
controlled  in  some  countries  in  an  attempt  to  reduce  their  preva¬ 
lence  in  suicide  attempts.39-41 


5.  Conclusion 

This  study  verifies  that  death  by  hanging  was  more  prevalent  in 
males  (80%)  compared  with  females  (20%)  by  a  factor  of  4:1,  which 
has  been  observed  earlier  in  other  countries  42,43  Furthermore,  the 
results  showed  that  in  30%  of  hangings  and  36%  of  intoxication 
suicides  victims  had  been  drinking  alcohol  and  many  were  heavily 
intoxicated  when  they  died.  This  suggests  that  treatment  for  sub¬ 
stance  abuse  might  be  beneficial  after  a  failed  suicide  attempt  as  a 
way  to  lower  suicide  mortality.  The  large  population  size,  and  the 
use  of  a  higher  analytical  cut-off  (BAC  0.20  g/L)  to  define  alcohol 
positives,  makes  the  relationship  between  BAC  and  age  a  significant 
finding.  Antidepressant  and  antipsychotic  drugs  were  highly 
prevalent  in  blood  samples  from  suicide  victims,  which  indicates 
mental  health  problems  as  a  major  suicide  risk  factor. 
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